INFORMATION REPRODUCING APPARATUS AND METHOD 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an information 
reproducing apparatus and method for reproducing program 
information recorded on a recording medium. 

2. Description of the Related Art 

There is an information reproducing apparatus for 
reproducing program information, for example, recorded on a 
CD (Compact disc) or anMP3 (MPEG: Moving Picture Experts Group; 
Audio Layer III) CD. 

The MP3 CD records the compressed data in which the program 
information recorded on the CD is compressed in accordance with 
the MP 3 method. That is, the MP3 CD has a copy of the same 
information as recorded on the CD. 

In the information reproducing apparatus, the program 
information is generally reproduced by positioning an optical 
pickup at the top of the program information recorded on the 
recording medium and optically reading the program information . 

For example, in case of reproducing the program 
information corresponding to an address specified by an user, 
the direction, time or distance of moving the optical pickup 
is calculated from the current position of the optical pickup 
and the address location where the program information is 
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recorded, when the address id specified, and then the optical 
pickup is moved to the top position of the program information 
on the basis of the calculated result, whereby the desired 
program information can be reproduced. 

The reproducing apparatus making the above operation has 
poor access performance because it takes a certain time to move 
the optical pickup. 

A reproducing apparatus mounted on the vehicle, for 
example, which is employed in the environment susceptible to 
vibration from the outside, has a problem that the information 
reading position of the optical pickup departs, or a so-called 
sound skip is prone to occur. 

Nowadays, there is an information reproducing apparatus 
with a mass storage such as a hard disk in which the program 
information is recorded on the mass storage, and the recorded 
program information is reproduced. This information 
reproducing apparatus has a faster access speed than the 
above-mentioned reproducing apparatus because there is no 
operation of moving the optical pickup in respect of reproducing 
the program information recorded on the hard disk, and can 
withstand the fault such as sound skip due to vibration when 
it is mounted on the vehicle. 

That is, it is desired to improve the access performance 
including the reproduction response for the program information 
recorded on the recording medium such as CD or MP3 CD by the 
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effective use of the hard disk, and construct the information 
reproducing apparatus that can withstand the vibration if 
mounted on the vehicle. 

In making the effective use of the hard disk, it is desired 
to resolve the problem on the Copyright Law in which the program 
information once copied on the MP3 CD is copied again onto the 
hard disk. 

SUMMARY OF THE INVENTION 

The present invention has been achieved in the light of 
the above-mentioned problems, and it is an object of the 
invention to provide an information reproducing apparatus 
having the improved access performance including the 
reproduction response for the program information recorded on 
the recording medium such as CD or MP3 CD by making the effective 
use of the hard disk, in which the problem on the Copyright 
Law is resolved. 

In order to accomplish the above object, according to 
the present invention, there is provided an information 
reproducing apparatus for reproducing the program information 
recorded on a recording medium, characterized by comprising 
first reproducing means for reproducing the program information 
recorded on a first recording medium such as a CD or an MP 3 
CDmountedat apredeterminedposition, copyingmeans for copying 
temporarily the program information reproduced by the first 
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reproducing means on a second recording medium such as a hard 
disk, second reproducing means such as a hard disk drive for 
reproducing the copied program information, judgement means 
for j udging whether or not the program information corresponding 
to the TOC information is copied onto the second recording medium 
by reading the TOC information recorded in a read-in area of 
the CD, for example, when the program information is reproduced 
by the first reproducing means, and control means for controlling 
the reproducing operation of the program information recorded 
on the first recordingmedium to be stopped and the copiedprogram 
information to be reproduced, if it is judged that the program 
information is copied. 

The information reproducing apparatus may further 
comprise deletion means for deleting the program information 



g temporarily copied, wherein the control means controls the 

ft 

deletion means to delete the copied program information from 
the second recording medium, when the first recording medium 
is removed from the predetermined position. 

The control means may control the second reproducing means 
not to reproduce the copiedprogram information, when the first 
recording medium is not mounted at the predetermined position. 

In the information reproducing apparatus as constituted 
in the above way, when the program information recorded on the 
first recording medium is reproduced by the first reproducing 
means, the reproducing operation by the first reproducing means 
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is stopped and the program information copied on the second 
recording medium is reproduced, if the program information to 
be reproduced is copied temporarily on the second recording 
medium. And when the first recording medium is removed from 
the predetermined position of the first reproducing means, for 
example, when the first recording medium is ejected from the 
first reproducing means, the copied program information is 
deleted from the second recording medium. Moreover, when the 
first recording medium is not mounted on the first reproducing 
means, the program information copied on the second recording 
medium is not reproduced. 

Thereby, it is possible to improve the access performance 
including the reproduction response of the program information 
recorded on the recording medium such as CD or MP3 CD. When 
the recording medium such as CD or MP 3 CD is removed from the 
reproducing means, or not mounted, the program information 
copied on the second recording medium is not reproduced, or 
deleted from the second recording medium, whereby the copyright 
protection is taken into consideration. 

Also, according to the invention, there is provided an 
information reproducing method for reproducing the program 
information recorded on a recording medium, characterized by 
comprising the steps of reproducing the program information 
recorded on a first recording medium, copying temporarily the 
reproduced program information on a second recording medium, 



reproducing the copied program information, judging whether 
or not the program information is copied onto the second 
recording medium, when the program information recorded on the 
first recording medium is reproduced, and controlling the 
reproducing operation of the program information recorded on 
the first recording medium to be stopped and the copied program 
information to be reproduced, if it is judged that the program 
information is copied, 
|U In this information reproducing method, when the program 

O . information recorded on the first recordingmedium is reproduced, 
|t| the reproducing operation of the program information recorded 
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*Q on the first recording medium is stopped, and the copied program 
information is reproduced, if the program information is 
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jjj temporarily copied on the second recording medium* 
£ Thereby, it is possible to improve the access performance 

ly including the reproduction response of the program information 
recorded on the recording medium such as CD or MP3 CD, 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing one embodiment of the 

present invention . 

Figs . 2A and 2B are diagrams for explaining the operation 

in the embodiment of the invention, and typically showing the 

data structure in the hard disk B. 

Fig. 3 is a flowchart for explaining the operation in 
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the embodiment of the invention . 
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DETAILED DESCRIPTION OF THE PRESENT INVENTION 

The preferred embodiments of the present invention will 
be described below with reference to the accompanying drawings . 
In this embodiment, a first recording medium is an MP3CD and 
a second medium is a hard disk. 

First of all, the configuration of an information 
reproducing apparatus will be set forth with reference to a 
block diagram of Fig. 1. 

In Fig. 1, an information reproducing apparatus 1 of the 
invention comprises a reproduction section 2 for reproducing 
program information recorded on a MP3CD (hereinafter referred 
to as an >x optical disc") 12 that is the first recording medium 
12, a recording/reproducing section 3 for recording the program 
information on the hard disk B that is the second recording 
medium or reproducing the recorded program information, a 
control section 4 for controlling the reproduction section 2 
and the recording/reproducing section 3 and making the 
compression or expansion of the program information reproduced 
by the reproduction section 2 and the recording/reproducing 
section 3, and an operation/ display section 5 having an operation 
portion for the user to make the operation and a display portion 
formed of a liquid crystal display. 

The reproduction section 2 comprises a spindle motor 11 
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for rotating the optical disc 12 mountedby a turntable or clamper 
at a predetermined linear velocity, a pickup 13 for reading 
optically the information recorded on the optical disc 12 and 
converting it into electrical signal for output, a servo control 
circuit 14, and a control microcomputer 15. 

The servo control circuit 14 performs the signal 
processing of an electrical signal output from the pickup 13 
to generate an error signal such as a tracking error signal 
or a focus error signal, and an RF signal. After the generated 
D RF reproduced signal is converted into digital signal, the 
flj digital signal is demodulated and error corrected in conformance 
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"3 with a data format of the optical disc 12, and supplied to a 

srt 

* decoder circuit 32 provided in the control section 4 . 

W . Also, the servo control circuit 14 makes the focus servo 

and tracking servo with pickup 13 by an error signal such as 

*~ focus error signal or tracking error signal, and a 
synchronization error signal obtained by the demodulation and 
the error correction in accordance with an instruction from 
the control microcomputer 15, and makes the servo control of 
the rotation speed of the spindle motor 11. 

Also, the servo control circuit 14 supplies the 
demodulated and error corrected data to the decoder circuit 
32, and supplies the identification information recorded on 
the optical disc 12 to a system control microcomputer 31 provided 
on the control section 4. 
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This identification information is the TOC information 
recorded in a read-in area of the optical disc 12. This TOC 
information includes the reproduction condition of the program 
information, and the attached number for identifying the program 
information, whereby the servo control circuit 14 supplies this 
information to the system control microcomputer 31. 

The recording/reproducing section 3 comprises a hard disk 
drive A and a hard disk B that is a recording area where the 
program information is recorded by the hard disk drive A. 

The hard disk drive A involves the recording (copy) of 
the program information onto the hard disk B, and the 
reproduction or deletion of the recorded (copied) program 
information. The hard disk B is divided into a temporary area 
for copying temporarily the program information recorded on 
the optical disc 12, and a recording area for recording the 
program information recorded on the optical disc 12 . The program 
information copied in the temporary area is automatically 
deleted with the elapse of a predeterminedperiod after copying. 

The control section 4 comprises the decoder circuit 32 
for decoding the data signal supplied from the servo control 
circuit 14 of the reproduction section 2, or the data reproduced 
by the hard disk drive A and recorded on the hard disk B, an 
error correction buffer memory 35 for temporarily storing the 
data demodulated and error correctedby the servo control circuit 
14 and rearranged in a predetermined order, an MP3 decoder 33 



for expanding the compressed data through a compression 
processing by the MP 3 method or the like, a DAC 34 for outputting 
the expanded data in a digital form or an analog form by converting 
the digital data into analog data, the system control 
microcomputer 31, and a system microcomputer 36. 

The system control microcomputer 31 comprises a 
microprocessor (MPU) , and controls the entire operation of the 
information recording/reproducing apparatus 1 by performing 
a predetermined program. Also, the system control microcomputer 
31 makes the compression of data in conformance with the ATRAC 
(Adaptive Transform Acoustic Coding) 3 standard if the decoded 
data is supplied from the decoder circuit 32. And it controls 
the hard disk drive A to record the compressed data in the 
temporary area of the hard disk B. At this time, the 
identification information for identifying the program 
information is also recorded in the temporary area of the hard 
disk B, corresponding to the compressed data. 

The system control microcomputer 31 has an internal memory, 
not shown, to memorize the program information and the 
identification information supplied from the servo control 
circuit 14. 

The system microcomputer 36 controls the interface with 
the operation/display section 5 to be connected. That is, the 
display data is supplied to the operation/display section 5 
in accordance with an instruction from the system control 



microcomputer 31, and an operation signal from the operation 
portion provided in the operation/display section 5 is supplied 
to the system control microcomputer 31. 

The operation/display section 5 comprises a display 
portion (not shown) for displaying the data indicating the track 
number on the basis of the display data supplied from the system 
microcomputer 36, and an operation portion (not shown) having 
a reproduction command button that is depressed to reproduce 
the program information recorded on the optical disc 12. 

In the information reproducing apparatus 1 as constituted 
above, if the user depresses the reproduction command button 
on the operation portion, the operation/display section 5 sends 
its operation signal via the system microcomputer 3 6 to the 
system control microcomputer 31 . And the system control 
microcomputer 31 sends a control signal to the control 
microcomputer 15 to instruct the reproduction. 

The control microcomputer 15 controls the servo control 
circuit 14 in accordance with an instruction from the system 
control microcomputer 31 . And the servo control circuit 14 drives 
the spindle motor 11 and the pickup 13 in accordance with the 
instruction to reproduce the program information recorded on 
the optical disc 12 and supplies the data obtained from the 
optical disc 12 to the decoder circuit 32 of the control section 
4. 

The decoder circuit 32 supplies the data from the servo 



control circuit 14 to the error correction buffer memory 35, 
decodes the data rearranged in a predetermined order by the 
error correction buffer memory 35, and supplies the decoded 
data to the system control microcomputer 31. The MP3 decoder 
expands the compressed data supplied from the system control 
microcomputer 31 and supplies the data to the DAC 34, and the 
DAC 34 outputs the supplied data in digital form or analog form 
by converting digital data into analog to the amplifier, not 
shown. 

The system control microcomputer 31 records the data 
supplied from the decoder circuit 32 in the internal memory, 
and compresses the data in conformance with the ATRAC 3 standard. 
And the system control microcomputer 31 controls the hard disk 
drive A to copy the compressed data in the temporary area of 
the hard disk B, and record the identification information 
supplied beforehand from the servo control circuit 14 to 
correspond to the data on the hard disk B. 

Figs. 2A and 2B show the structure of the hard disk B. 
Fig. 2A typically shows how the program information is copied 
in the temporary area. 

As shown in Fig. 2A, the hard disk B is provided with 
the temporary area Bl for storing the copiedprogram information . 
The program information copied by the hard disk drive A is stored 
in the file folder a, b, . ., z made within the temporary area 
Bl . The file folder is made for each program information. 



Fig. 2B typically shows the data stored in the file folder 
within the temporary area Bl . As shown in Fig. 2B, the file 
folder stores the compressed data that is the copied program 
information, the identification information for identifying 
the program information, copy date, and the flag information 
indicating whether or not the reproduction of copied program 
information is valid. 

The copy date indicates the date when the program 
information is copied in the temporary area Bl . Namely, when 
the program information is copied in the temporary area Bl, 
fU the system control microcomputer 31 sets up the copy date by 

ry 

M3 employing a calendar function contained in the information 

m 

®_ reproducing apparatus . 

W The program information copied in the temporary area Bl 

is deleted from the temporary area Bl with reference to the 

l% J copy date. For example, the system control microcomputer 31 
has a default value of one month, and controls the hard disk 
drive A to delete the program information from the temporary 
area Bl, if the program information resides in the temporary 
area Bl over a period of one month from the copy date. 

The flag information permits the reproduction of the 
copied program information, if the optical disc 12 is mounted 
at a predetermined position of the reproduction section 2, the 
identification information recorded on the optical disc 12 is 
read by the pickup 13, and is matched with the identification 
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information stored in the file folder. Namely, the flag 
information "1" in the file folder a indicates that the program 
information is permitted to reproduce, and the flag information 
"0" in the file folder b indicates that the program information 
is not permitted to reproduce, as shown in Fig. 2B. 

That is, the flag information is employed to regulate 
the reproduction by the hard disk drive A. For example, if the 
user designates the reproduction of the program information 
M; recorded on the "hard disk" by manipulating a source selection 

y button in the operation/display section 5, the program 
information with the flag information "0" is not reproduced. 
This flag information is updated every time the identification 
information recorded on the optical disc 12 is read by the optical 
pickup 12 or the optical disc 12 is moved from the predetermined 
position. 

The data copied in the temporary area Bl and permitted 
to reproduce is read by the hard disk drive A, and supplied 
via the decoder circuit 32 to the MP3 decoder 33 to expand the 
data. The expanded data is supplied to the DAC 34. And the DAC 
34 outputs the expanded data in digital form or analog form 
by converting the digital data into analogdata to the amplifier, 
not shown. 

In this manner, if the program information recorded on 
the optical disc 12 is reproduced, the program information is 
copied into the temporary area Bl of the hard disk B. 
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And the program information copied in the temporary area 
Bl and permitted to reproduce is reproduced by the hard disk 
drive A, if a reproduction operation for reproducing the program 
information recorded on the optical disc 12 is performed by 
the reproduction section 2. 

Referring now to a flowchart of Fig. 3, the processing 
operation of the system control microcomputer 31 according to 
this invention will be described below. 

First of all, the user inserts the optical disc 12 into 
an inlet slot, not shown, of the reproduction section 2. Then, 
the optical disc 12 is brought to a predetermined position, 
and mounted on a turntable by a clamper, not shown. 

If the user manipulates the source selection button in 
the operation/display section 5 to designate the reproduction 
of the program information recorded on the optical disc 12 and 
depresses the reproduction command button, the system control 
microcomputer 31 controls the control microcomputer 15 to 
initiate a servo of the spindle motor 11 to reproduce the program 
information recorded on the optical disc 12. 

And the pickup 13 reads the TOC information that is the 
identification information recorded in the read- in area. 

The start of reproduction operation for the optical disc 
12 may be automatically effected by selecting the source upon 
mounting the optical disc 12 at reproduction position, without 
manipulating the source selection button and the reproduction 
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instruction button* 

The system control microcomputer 31 checks whether or 
not the reading of the TOC information by the pickup 13 is 
completed, namely, the supply of the TOC information by the 
servo control circuit 14 is completed (step S31) . If it is 
determined that the reading of the TOC information is not 
completed, the system control microcomputer 31 waits till the 
reading of the TOC information is completed. If it is determined 
H that the reading of the TOC information is not started due to 
O some trouble, the system control microcomputer 31 controls the 
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control microcomputer 15 to start the reading of the TOC 
information (step S33) . 

If it is determined that the reading of the TOC information 
recorded on the optical disc 12 by the optical pickup 13 is 
completed, it is checked whether or not the file folder (program 
information) that is coincident with the read TOC information 
exists in the temporary area Bl of the hard disk B (steps S32 
and S33) . 

If it is determined that the coincident file folder exists , 
the flag information set up in the file folder is updated from 
"0" to "1" to permit the reproduction by the hard disk drive 
A (step S35) . 

And the system control microcomputer 31 controls the 
control microcomputer 15 to stop the reproduction operation 
of the program information recorded on the optical disc 12 by 
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the reproduction section 2. The control microcomputer 15 stops 
the rotation operation of the spindle motor 11, and the reading 
operation by the pickup 13 in accordance with an instruction 
from the system control microcomputer 31 (step S36) . 

And the reproduction of the program information copied 
in the temporary area Bl is started (step S37) . 

On one hand, if it is determined that the coincident file 
folder does not exist, the file folder is made in the temporary 
H area Bl . Then, the program information recorded on the optical 
B disc 12 is reproduced, and the copying of the program information 
{J into the file folder made in the temporary area Bl is started 
W (step S38) . 

And the system control microcomputer 31 controls the hard 
disk drive A to reproduce the copied program information, while 
copying the program information into the file folder (step S37 ) . 
Then, it is checked whether or not the program information into 
the temporary area Bl is completely copied while being reproduced 
(step S39) . 

If it is determined that the program information is 
completely copied, the system control microcomputer 31 controls 
the control microcomputer 15 to stop the reproduction operation 
of the program information recorded on the optical disc 12 by 
the reproduction section 2, The control microcomputer 15 stops 
the rotation operation of the spindle motor 11 and the reading 
operation by the pickup 13 in accordance with an instruction 
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from the system control microcomputer 31 (step S40) . If it is 
determined that the program information is not completely copied, 
the program information is continuously copied and reproduced 
in parallel. 

Also, the system control microcomputer 31 always monitors 
the operation of leaving the optical disc 12 away from the 
predetermined position of the reproduction section 2 by the 
user operating an e j ect button provided on the operation/display 
section 5 (step S41) . 

If it is determined that the user does not operate the 
eject button, the reproduction processing of the program 
information copied into the temporary area Bl or the parallel 
processing of copying the program information into the temporary 
area Bl and reproducing the copied program information is 
continued (step S42) . 

I f it is determined that the user operates the e j ect button, 
the flag information of the file folder made in the temporary 
area Bl is updated from "1" to "0", the file folder itself with 
the flag information "1" is deleted from the temporary area 
Bl, and the optical disc 12 is ejected from the inlet slot, 
not shown, of the reproduction section 2 (step S43) . 

In this way, the program information recorded on the 
optical disc 12 is copied into the temporary area, and the 
reproduction of the program information recorded on the optical 
disc 12 is stopped to reproduce the copied program information. 
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Accordingly, it is possible to improve the access performance 
of the reproduction response by making effective use of the 
hard disk* When the optical disc 12 does not exist at the 
predetermined position, the copied program information is not 
reproduced. Therefore, it is possible to take into consideration 
the problems on the Copyright Law. 

In the above embodiment of the invention, the program 
information compressedby theMP3 method is exemplified. However, 
the invention is not limited thereto, but may be applicable 
to the program information compressedby the ATRAC 3 compression 
method or other compression methods. Also, the invention is 
H applicable to the program information recorded on the CD and 

L not compressed. 

Q 

•Si In the above embodiment of the invention, the first 

O 

pJJ recording medium is the MP3CD, and the second recording medium 

fat' 

* y is the hard disk . However, the invention is not limited thereto, 
but may be applicable to the CD or DVD as the first recording 
medium and the MD as the second recording medium. 



As described above, with the present invention, if the 
program information recorded on the optical disc is reproduced, 
the reproduced program information is temporarily copied onto 
the harddiskB, and the copied program information is reproduced. 
Accordingly, it is possible to reproduce the program information, 
making effective use of the hard disk, thereby improving the 
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access performance of reproduction response. When the optical 
disc does not exist at a predetermined position, the copied 
program information can not be reproduced, whereby it is possible 
to take into consideration the problems on the Copyright Law. 



